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Difficult airways in ENT surgery
Abstract
Theoretical basis: Airway management for laryngeal surgery require 
the anesthesiologist to be adept with various methods of managing 
the difficult airway and performing airway exchange, to competently 
execute intraoperative ventilation strategies, to be proficient with 
inhalational and total intravenous anesthesia, and to quickly tailor 
anesthetic techniques to the various durations of the surgical 
cases.Results: When the surgical site is within or near the airway, 
coordination between the anesthesia and surgical teams is essential 
to consider the need for an ETT, which tube type to use, the 
oxygen enrichment plan, and mode of ventilation. The presence of 
laryngeal carcinoma requires precise assessment of the feasibility 
of endotracheal intubation. Tracheostomy can be safely performed 
under general anesthesia with laryngeal mask ventilation. The 
essential requirements for precision microlaryngeal surgery and 
optimal preservation of function include a clear and still surgical 
field, absence of patient movement, and allocation of sufficient 
time to carefully complete the procedure in an unhurried manner. 
Postoperative hemorrhage is the most serious complication of 
tonsillectomy. Aspiration of foreign bodies by children is a common 
problem around the world. Conclusion: General anesthesia in ENT 
surgery represents a unique example of close cooperation between the 
surgeon and the anesthesiologist.
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airway management.
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Literature review
Advances and demands of the new surgical techniques 
and an expanding patient population that was 
previously considered unsuitable for surgery have 
created novel challenges for the anesthesiologist. 
State-of-the-art anesthesia and airway management 
for laryngeal surgery require the anesthesiologist 
to be adept with various methods of managing the 
difficult airway and performing airway exchange, 
to competently execute intraoperative ventilation 
strategies, to be proficient with inhalational and 
total intravenous anesthesia, and to quickly tailor 
anesthetic techniques to the various durations of the 
surgical case.
Laser surgery of the larynx
Laser is an acronym for light amplification 
by stimulated emission of radiation-a highly 
collimated beam of pho tons at a single frequency. 
Lasers are ubiquitous in the modern world and are 
increasingly used in the operating room (OR).1 
When the surgical site is within or near the airway, 
coordi nation between the anesthesia and surgical 
teams is essen tial to consider the need for an ETT, 
which tube type to use, the oxygen enrichment 
plan, and mode of ventilation. If intubation is 
planned, then varied intubation options exist 
and include an assortment of available ETTs and 
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malignant tumors in males and 0.2-0.4% in females10. 
Surgical treatment of laryngeal carcinoma, partial 
or total laryngectomy, is an important part of 
the complex management of the disease. Total 
laryngectomy is a surgical procedure during which 
the larynx is totally removed and the airway is 
interrupted, respiration being performed through a 
tracheal stoma resulting from bringing the trachea 
to the skin in the lower anterior cervical area.11-
14 The presence of laryngeal carcinoma requires 
precise assessment of the feasibility of endotracheal 
intubation. Expectation of a difficult intubation 
requires a preliminary preparation for ventilation 
if endotracheal intubation is not possible. It is 
important to assess whether endotracheal intubation 
after induction in general anesthesia is possible or 
the tracheostomy should be performed in an awake 
patient with preserved spontaneous breathing under 
local anesthesia receiving supplementary oxygen via 
nasal oxygen catheter. 15-22 The degree of laryngeal 
obstruction can be preoperatively evaluated by a 
detailed description of preliminary performed video 
laryngoscopy along with computer tomography 
examination results. The degree of laryngeal 
obstruction can be categorized using the Cotton–
Myer scale for every patient. This evaluation will 
allow the clinician to choose the proper method 
for upper airway instrumentation. Induction into 
general anesthesia and endotracheal intubation as a 
method for upper airway instrumentation in patients 
with laryngeal carcinoma is dangerous and under 
debate because of: expected difficult intubation due 
to laryngeal obstruction by the tumor, tissue trauma 
(can cause bleeding and/or edema), transplantation 
of tumor cells into lower parts of the airways 
causing stoma recurrence.23-31 Tracheostomy can 
be safely performed under general anesthesia 
with laryngeal mask ventilation. This method for 
upper airway instrumentation has been recently 
introduced for patients with laryngeal carcinoma 
undergoing laryngectomies in the Department of 
Otorhinolaryngology at the University Hospital 
“Queen Giovanna” - ISUL, Sofia, Bulgaria. In a 
study conducted by Marinov et al. over 60 patients 
undergoing total laryngectomy, 20 of the patients 
underwent tracheostomy under general anesthesia 
and laryngeal mask ventilation. None of them 
suffered any significant complications, including 
desaturations, despite of the considerably high 
degrees of laryngeal obstruction caused by the 
tumor masses.32 
jet venti lation catheters. A few oxygenation-
ventilation strategies include ventilating through a 
cuffed or tightly fitting ETT, either continuously or 
intermittently using a ventilator with apnea during 
episodic removal of the ETT to allow unobstructed 
access to the surgical field. Either supraglot tic or 
infraglottic catheter positioning may be selected for 
jet ventilation. In addition, the choice of anesthetic 
must be considered. There are series using 
sevoflurane and spontaneous ventilation2; however, 
volatile anesthetics are not reliably delivered to the 
patient if jet ventilation is required, and the vapors 
can pollute the OR. Finally, although the volatile 
anesthetics currently used in clini cal practice are 
nonflammable and nonexplosive in clini cally 
relevant concentrations,3 when exposed to flame, 
they may pyrolyse to potentially toxic compounds.4 
ETT fires have their own set of elevated risks for 
the patient and require swift corrective measures. 
With the right conditions and if properly managed 
an ignited ETT may cause little if any harm. 
However, catastrophic injury may occur.5,6 If 
ignited and combustion breaches the ETT with its 
centrally flowing reservoir of oxidizer, a blowtorch 
scenario in the airway can occur. The potential 
for far-reaching thermal injury to the pulmo nary 
tract exists. In addition, products of complete and 
partial combustion including smoldering debris, 
particu late matter, toxic gases, and compounds may 
cause fur ther insult. When using a laser near the 
airway, the updated 2013 ASA Practice Advisory 
strongly agrees that “laser resistant tracheal tubes 
[and catheters] should be used, and that the tube 
choice should be appropriate for the procedure 
and the laser…” If a cuffed tube is used, then the 
cuff should be filled with saline rather than air 
whenever feasible.7 Methylene blue–dyed saline 
may help speed identification of cuff breaches.8 
Added protection from ignition may be achieved by 
using water-soaked sponges around the tube at the 
site of work and at the glottis. These sponges may 
seal leaks of oxygen around an ill-fit ting ETT cuff, 
segregating the higher FiO2 being delivered to the 
patient from the ambient air above the glottis and 
may protect the tube from laser strikes by adding a 
layer of water-saturated protection.9
Total laryngectomy
Laryngeal carcinoma is the eleventh of the most 
common malignant neoplasms found in men. 
Epidemiologically it represents 1.6-2% of all 
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typically required to maximize the surgical view. 
Placement of MLT tubes through the iLMA can be 
achieved with the help of a small-diameter FFB; 
however, passage of the ETT through the laryngeal 
inlet into the trachea is blind. Blind advancement 
of the ETT may cause inadvertent laryngeal trauma 
and core out pedunculated supraglottic or glottic 
tumors, nodules, or cysts.45 When the FFB route 
(with or without the use of a supralaryngeal airway 
device) is chosen for endotracheal intubation, it is 
advantageous to closely match the outer diameter 
(OD) of the scope with the ID of the ETT to 
minimize the risk of complications associated with 
blind ETT advancement. Use of optical stylets (e.g., 
Bonfils, Shikani, Clarus Video System) may also 
be beneficial in that regard, because the ETT will 
follow the trajectory of the stylet navigated under 
direct vision through the vocal cords. However, 
most of the available adult-size stylets require the 
use of an ETT with a minimum ID of 5.5 to 6.0 mm.
Tonsillectomy
For a patient with a bleeding oropharynx the 
anesthesiologist should follow the difficult airway 
guidelines developed by the American Society 
of Anesthesiologists (ASA). However, these 
guidelines or other available new or old modalities 
do not specifically address the management of 
a bleeding airway.46 Furthermore, the risk of 
aspiration from bleeding is an added challenge 
that makes it very difficult to secure the airway 
for surgery. In addition, hemodynamic instability 
and hypoxia as a result of bleeding and inability to 
secure the airway can be further compromised with 
a prolonged or failed intubation.47 Postoperative 
hemorrhage is the most serious complication of 
tonsillectomy. The common time for postoperative 
bleeding varies from the first 6 hours to 7 to 8 days 
postoperatively.48 However, bleeding has been 
reported up to 6 months after tonsillectomy. Most of 
the bleeding originates from the tonsillar fossa and 
often requires surgical exploration and hemostasis. 
Bleeding is usually sudden and occurs most often 
when the “scab” falls off the tonsil area 7 to 10 days 
after the surgery. These patients are considered as 
having a full stomach because constant bleeding 
results in patients swallowing large amounts of 
blood. Severe blood loss and a compromised airway 
are the 2 main reasons for morbidity and mortality 
of these patients.49
Microlaryngeal surgery
The essential requirements for precision 
microlaryngeal surgery and optimal preservation 
of function include a clear and still surgical field, 
absence of patient movement, and allocation of 
sufficient time to carefully complete the procedure 
in an unhurried manner. The patient’s airway must 
be protected from blood, debris, and irrigation fluid 
and ventilation must be adequately controlled.33 
The anesthesiologist must safely share the patient’s 
airway with the surgeon, and must be prepared 
to skillfully and confidently switch from one 
ventilation technique to another during the case 
if needed or dictated by surgery. In most surgical 
procedures, the patient’s airway is shared with the 
surgeon, and immediate access to the airway is 
difficult or impossible because the operating room 
(OR) table is turned 90 or 180 degrees away from 
the anesthesiologist. The ETT must be secured 
diligently to prevent accidental extubation under 
the surgical drapes or withdrawal of the ETT into 
the larynx, resulting in a sudden air leak or possible 
compression of the anterior branch of the recurrent 
laryngeal nerve by the ETT cuff.34,35 Although 
advanced airway management techniques can be 
highly successful when direct laryngoscopy fails, 
the patient’s unfavorable anatomy may not be 
modifiable for the surgical exposure, which requires 
the use of the largest operating laryngoscope and 
placement of the patient’s head in the Boyce-Jackson 
position using a combination of cervical flexion 
and atlantooccipital extension.36,37 If suspension 
laryngoscopy fails or if the location of the lesion 
is not easily accessible, it can be performed, to 
the extent microlaryngeal surgery permits, with 
the help of the flexible fiberoptic bronchoscope 
(FFB) inserted through the laryngeal mask airway 
(LMA).38,39,40 The intubating laryngeal mask airway 
(iLMA) offers certain advantages, such as a rigid, 
wide metal tube that can accommodate a large-
diameter FFB, optimal alignment of the iLMA 
aperture with the glottic opening, diminished 
hemodynamic responses compared with 
suspension laryngoscopy, and superior ventilation 
capabilities.41-44 The iLMA is associated with an 
outstanding success rate for blind endotracheal 
intubation in patients with difficult airways. 
Unfortunately, the manufacturer-supplied iLMA 
ETTs are too big for most microlaryngeal surgery. 
An ETT with a smaller inner diameter (ID) (e.g., 
5.0-mm ID microlaryngeal tracheal [MLT] tube) is 
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presentations.50 Major iatrogenic complications 
were specified in 21 studies with 9437 children 
with aspirated foreign bodies. These complications 
included laryngeal edema or bronchospasm, 
pneumothorax, pneumomediastinum, cardiac 
arrest, tracheal or bronchial laceration, and hypoxic 
brain damage. These major complications occurred 
in 91 of these 9437 children (0.96%). Of the 11 
cardiac arrests that were reported, 1 occurred after 
induction of anesthesia in a child who was hypoxic 
on admission, 5 occurred during bronchoscopy 
because of hypoxia (3) or bleeding (2), and the 
remaining 5 were not specified. Twenty-five deaths 
occurred in the 5 largest series with 5927 children 
(0.42%).51-55 In a study conducted by Marinov et al. 
the incidence of major complications were 30.83% 
for tracheal or bronchial laceration, 15.83% for the 
bronchospasm and 7.5% for the laryngospasm. The 
reason of this high incidence of major complications 
is that most of the foreign bodies stayed in airways 
more than 10 days.56 
Aspiration of foreign bodies
Aspiration of foreign bodies by children is a 
common problem around the world. Asphyxiation 
from inhaled foreign bodies is a leading cause of 
accidental death among children younger than 
4 years. The preoperative assessment should 
determine where the aspirated foreign body has 
lodged, what was aspirated, and when the aspiration 
occurred. If the foreign body is located in the trachea, 
the child is at risk for complete airway obstruction 
and should be taken urgently to the operating room. 
Conversely, the risk of complete airway obstruction 
is less if the object is firmly lodged beyond the 
carina. It is important to determine the type of 
foreign body: Organic materials can absorb fluid and 
swell, oils from nuts cause localized inflammation, 
and sharp objects can pierce the airway. The time 
since the aspiration should be established because 
airway edema, granulation tissue, and infection 
may make retrieval more difficult with delayed 
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